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Abstract
Background: Almost every country in the Western world has great difficulties allocating enough
financial resources to meet the needs in the care of the increasing elderly population. The main
problem is common to all countries and concerns the efforts to meet elderly persons' needs on an
individual level while still maintaining society's responsibility for distributing justice. The aim of this
study is to elaborate an instrument for measuring the quality of individual care and staff's working
time in order to allocate public resources fairly. The present study gives an account of a new
classification system named TiC (Time in Care), indicating how it can be used most effectively and
also investigating the validity and reliability of the system.
Methods: All recipients in 13 sheltered homes for elderly care (n = 505) in a Swedish municipality
were surveyed regarding the care they needed, in dimensions of General Care, Medical Care,
Cognitive Dysfunction and Rehabilitation, and the time required. Construct validity was assessed
by means of factor analysis. The inter-rater agreement of two raters concerning 79 recipients was
measured using weighted Kappa. The stability of the instrument and its sensitivity to change were
investigated through test-retest reliability measurements, conducted once a month during a six-
month period. The content validity of the instrument was also assessed.
Results: Factor analysis resulted in a reduction of the number of items from 25 to 16 in three
dimensions: General Care, Medical Care and Cognitive Dysfunction. The Kappa analysis showed
satisfactory to excellent inter-rater agreement. The care need scores were basically stable but
showed sensitivity to change in health status.
Conclusion: The instrument was found to be useful and reliable for assessing individual needs in
community health care.
Background
Almost every country in the Western world has great diffi-
culties allocating enough financial resources to meet the
needs in the care of the increasing elderly population. The
main problem is common to all countries and concerns
the efforts to meet elderly persons' needs on an individual
level while still maintaining society's responsibility for
distributing justice. The aim of this study is to elaborate an
instrument for the measurement of the quality of individ-
ual care and staff's working time in order to allocate pub-
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lic resources fairly. Such an instrument needs to be easy to
use, be clearly accepted, and be anchored in the staff of the
health promoting-organization [1,2].
Since the 1980s, patient classification systems such as the
Katz ADL index [3] and the Resident Assessment Instru-
ment (RAI) [4] are uniform assessment systems used to
assess and plan the care of residents in virtually all U.S.
nursing homes. The RAI instrument became a federally
mandated system as a part of a comprehensive set of nurs-
ing home reforms passed by the U.S. Congress in the
Omnibus Budget Reconciliation Act of 1987 (OBRA '87)
[4]. Athlin et al [5] and Kelleher [6] describe the valida-
tion of some instruments, and a model called Zebra has
been employed by Levenstam [7,8] in order to measure
the workload in hospitals. Fagerström [9] has recently
described a factor-model evaluation system, used in Fin-
land since 2000, involving the use of specific factors or
indicators describing the patient's needs for care.
The instrument used in this study has been developed
during the last four years in a municipality in southern
Sweden. The original instrument enables a comprehen-
sive assessment to be made of the total needs of each
recipient, of how the work of the staff should best be allo-
cated to the direct and indirect care of recipients and of
other activities related to the unit.
Methods
The present study aims to give an account of a new classi-
fication system named TiC (Time in Care), indicating how
it can be used most effectively, also investigating the valid-
ity and reliability of the system. The design of the study
was prospective and longitudinal, with an assistant and a
registered nurse observing a defined cohort of care recipi-
ents.
The original TiC-O instrument (revised in the course of
the study) used here consists of two parts. The first part,
TiC-O for need (TiC-On), measures the care needs of the
individual recipient in terms of the dimensions General
Care, Medical Care, Cognitive Dysfunction, and Rehabilita-
tive Activities, a total 25 items (Table 1).
The total of 25 items included were rated for each recipi-
ent on a 1–4 scale as follows: (1) minimal need of care,
(2) moderate need of care, (3) considerable and recurrent
need of care, and (4) total or nearly total dependence
upon care. The second part, TiC-O for time (TiC-Ot),
measures the time input required for care, divided into
three areas: direct input of time, indirect input of time and
time input related to the unit.
Data collection took place between January 2001 and
December 2003. The sample comprised 560 care recipi-
ents in a municipality in southern Sweden living in 13
sheltered homes for elderly care. Each home was divided
into units of about ten recipients each. Fifty-five care
recipients in addition to the 560 were not available for rat-
ing due to organizational changes.
A manual [10] specifying the different levels of care a
recipient could need in each item was prepared as a help
to the nursing staff in assessing the care in the first part of
the instrument (TiC-On). The staff was trained by the first
author to understand the criterion of each item in the
manual before the assessment took place. Each care recip-
ient had a particular staff member in charge of his/her care
who made the assessment together with a registered
nurse. Assessment of the care needs was conducted before
observations were made of the time input needed for care
of the recipient. Specially designed software was used to
facilitate the recording of these assessments [11].
The TiC-Ot was performed by the first author in each unit
during two days, and each day was divided into a day shift
7.00–14.00 and an evening shift 14.00–21.00. Each shift
was divided into a number of operations, and the time
needed for each shift was summed up at the end of the day
by the first author. Each shift was comprised of 40 obser-
vations/shift for each of the 505 recipients living in the 13
sheltered homes.
The study was performed for the purposes of quality assur-
ance and the care recipients and their relatives were ver-
bally informed about the study. They have all given
informed consent to participation. After examination the
Table 1: Items of the four dimensions in TiC-On. The recipients' needs in the four dimensions.
Common Care Medical Care Cognitive Dysfunction Rehabilitation
Nutrition Injection Temper Prophylaxis of contractures
Washing upper body Wound treatment Mood Movement and walking exercises
Washing lower body Pressure sores Alarm Training by a physiotherapist
Toilet visits Administration of drugs Orientation Social activity
Dressing/Undressing Taking of specimens Social communication
Shower/Bath Catheter or stoma Verbal communication
Mobilization Special care
ObservationBMC Geriatrics 2006, 6:14 http://www.biomedcentral.com/1471-2318/6/14
Page 3 of 6
(page number not for citation purposes)
Regional Ethics Committee, Faculty of Medicine at Lund
University (LU-321-03), has approved the study and
judged that no formal inquiry was needed, as the study
could be considered a part of the daily work with quality
assurance. Full consideration has been given to the Decla-
ration of Helsinki, which states that full information must
be conveyed to the recipients.
All statistical analyses were performed using SPSS 11.5
(SPSS Inc, Chicago, USA). Construct validity was assessed
by means of factor analysis (principal component analysis
with varimax rotation). The criterion to be met by items to
be included in the factor structure was their having a fac-
tor loading of > 0.4 [12]. Spearman's Rho was calculated
to assess the relationships between the four dimensions of
the instrument. For each of the items remaining in the
instrument after factor analysis an inter-rater comparison
was performed on 78 recipients. Each care recipient was
rated twice during two days by a nurse assistant in charge
and by the first author. A weighted Kappa (Κw) was calcu-
lated according to Altman [12]. The stability and sensitiv-
ity of TiC-O were assessed by means of test-retest
measurements each month for a period of six months. The
care recipients were also evaluated each month over a six-
month period in order to examine the criterion-related
validity of TiC-On. Registered scores were compared to the
recipients' medical records to evaluate the instrument's
capacity to detect and reveal changes in caring needs. Dur-
ing the whole period the medical records were blinded to
the rater. The content validity of TiC-O was evaluated in
repeated discussions with experienced staff members.
Results
Factor analysis and construct validity
Factor analysis resulted in a reduction of the number of
items from 25 to 16, indicating that the four dimensions
could be reduced to three. All concerned the need of care:
General Care (9 items: mean 2.55 range 1.75–3.43), Med-
ical Care (4 items: mean 1.20, range 1.12–1.26) and Cog-
nitive Dysfunction (3 items: mean 1.20, range 0.35–1.78).
Of the original 25 items nine could be eliminated because
of failure to meet the factor-loading criterion or because of
their loading on more than one factor (Table 2).
Correlation between these three factors in terms of Spear-
man's Rho were all significant, 0.124 between Medical
Care and Cognitive Dysfunction, 0.572 between General
Care and Cognitive Dysfunction, and 0.294 between Med-
ical Care and General Care. In the revised 16-item TiC
instrument (TiC-R), the total scores on the first part (TiC-
Rn), concerned with care needs as a whole, ranged from 0
to 68 points. The range of scores for each of the four levels
of care needs is shown in Table 3.
The mean score total for care needs in the 13 sheltered liv-
ing homes as a whole was 33.35 (sd 9.57), the means for
the separate homes ranging from 26.8 to 42.5 points.
Eleven percent of the care recipients were classified as hav-
ing a minimal need of care (mean score 19 points), 39%
as having a moderate need of care (mean score 27 points),
39% a recurrent and demanding need of care (mean score
39 points), and 11% as being totally or nearly dependent
on receiving care (mean score 48 points).
Inter-reliability and stability
The mean of the weighted Kappa (Κw) for the dimensions
(n = 78) was 0.85, showing close overall agreement
between the two raters (cf. Altman, p. 404). The Κw values
ranged from 0.67 to 0.98, the lowest value (0.67) pertain-
ing to the Medical Care item concerned with the need of
prophylaxis for pressure sores, the highest value (0.98)
pertaining to the General Care item concerned with the
need of help generally.
In order to evaluate the stability of the ratings, repeated
assessments with TiC were performed monthly during six
months. The health status of ten care recipients was fol-
lowed during the same period to ascertain stable health
status and changed health status. During the first three
months the assessment was stable and in accordance with
absence of registrations of changed health status. During
the final three months, three care recipients had decreased
health status, as demonstrated by an assessed increased
need of care and documented in the medical records
(Table 4).
For the nursing homes, the overall percentages of time
between 7 am and 9 pm/day the nursing staffs spent as a
whole were found to be 61% for direct care, 34% for indi-
rect care, and 5% for ward-related activities. The time
spent on direct care was divided into four sets of time
intervals, which can be correlated in a cross-tabulation
between the four levels. Figure 1 shows the actual time
input of the nursing staff in direct care shown in relation
to the percentages of recipients.
At level-1, 10% of the recipients were considered to
receive more than the optimal amount of time in the
direct care given to them, whereas at level-2 52% were
considered to receive a below-optimal amount of time,
there being 74% in this category at level-3, and 71% at
level-4.
Discussion
Although there are well-established instruments of con-
siderable complexity in this area such as the Katz ADL
index and the Resident Assessment Instrument (RAI),
most of them contain so many items that excessive time is
needed to complete them, with the accompanying risk ofBMC Geriatrics 2006, 6:14 http://www.biomedcentral.com/1471-2318/6/14
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some questions being avoided. It was seen as important to
develop a satisfactory instrument that would take only a
few minutes to complete.
A major question was how the four dimensions pertaining
to the first part of the instrument were related to each
other. In the factor analysis it was found that some items,
which had a relatively low factor loading (less than 0.40),
could be excluded from the original TiC-On, making it
simpler to use and to understand, a matter DeGroot [2]
emphasized as being important. The four original dimen-
sions could also be reduced to three (General Care, Medical
Care and Cognitive Care). However when the four factors
were reduced to three the value of Cronbach's alpha
showed a very low value (0.41) in Medical Care. This
dimension could probably also be reduced, but since
Medical Care is a very important dimension to measure it
was decided to include this dimension in the instrument.
In order to test the inter-rater reliability of the instrument,
two persons performed independent assessments of each
member of a group of care recipients. The Kappa measure
employed showed close agreement between the two raters
[13]. There were potential difficulties in testing the relia-
bility and validity of TiC in a group of recipients, many of
whom could be undergoing changes in health status. To
circumvent these difficulties, an evaluation of the care
needs of ten of the 78 recipients was performed monthly
during a six-month period. Close agreement between suc-
cessive evaluations was found for most of these persons.
During the second half of the period there was a lack of
agreement for some of them, who displayed an increase in
need of care and a worsening of health status. These find-
ings can be interpreted as showing both the stability of the
instrument over time and its sensitivity to changes in
health status.
The 13 sheltered homes were shown to differ in the aver-
age care needs of the recipients residing there. Despite
these differences, the size of the staff was the same in each
of the units. It can thus be concluded that the overall plan-
ning for the homes did not take adequate account of the
needs of the recipients. The utilization and communica-
tion of relevant information concerning the care needs of
Table 3: Levels of care. Level of care needs in point/level and time/level.
Level Characterization Point/level Time in minutes/level
1 Minimal need of care 0–20 0–30
2 Moderate need of care 21–33 31–90
3 Recurrent and demanding need of care 34–45 91–150
4 Total or near dependence upon care 46- 151-
Table 2: Factor analysis.
Factors
Variables General Care General Care Cognitive Dysfunction Communalities
Dressing/Undressing .919 .828
Toilet visits .907 .876
Mobilization .878 .795
Washing lower body .870 .800
Washing upper body .798 .872
Shower/Bath .741 .582
Observation .727 .617
Nutrition .683 .731
Social activities .582 .434
Taking of specimens .875 .499
Injections .779 .521
Pressure sores .532 .562
Catheter or stoma .511 .506
Verbal communication .677 .704
Orientation .657 .497
Social communication .628 .486
% variance explained 40.6 13.8 8.2
Cronbach's alpha 0.87 0.41 0.63 = 0.85
Factor analysis (principal component) yielding three factors: General care, Medical Care and Cognitive Dysfunction.BMC Geriatrics 2006, 6:14 http://www.biomedcentral.com/1471-2318/6/14
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individual recipients, together with planning in line with
this, should clearly be handled more satisfactorily.
Regarding the question whether direct care in time of each
recipient was related to the adjudged need of care for each
recipient (Figure 1), it was found that the time input
appeared optimal for those recipients in whom the largest
amount of time was invested in care (level-1). Recipients
in whom considerably less time was invested (level-3 and
level-4) the percentage of recipients for whom the time
input was adjudged suboptimal was particularly large.
Further investigation, aimed at determining how an opti-
mal level of care can best be provided, is called for.
Conclusion
The reduced version of the test instrument, TiC-R, appears
to be quite satisfactory for assessing the care needs of the
elderly using staff competence and economic resources
according to claims of societal justice.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
KT was responsible for and involved in all parts of the
work with the manuscript. KT was alone responsible for
the data collection and the contacts with the nursing staff
and the municipality. She is a PhD student at Lund Uni-
versity. Together with BN, BVS and PN she has performed
the statistical analysis, instrument development and the
interpretation of results. PN has particularly been
involved in the statistical supervision. BN has participated
in the elaboration and writing of the manuscript as an
assistant supervisor. As the main supervisor BVS was
responsible for the design of the study and has partici-
pated in all parts of the work with the manuscript. All
authors critically reviewed and approved the final manu-
script.
Acknowledgements
We wish to thank the staff for their support in connection with the study. 
They did an exceedingly good job under conditions that were far from easy. 
Several of them remarked that an instrument was now available that could 
adequately reveal the level of individual care needed and the investment of 
time required. We also wish to acknowledge the municipality of Hassle-
holm for the funding of the study.
References
1. Giovannetti P: Understanding Patient Classification systems.
Journal of Nursing Administration 1979, 9:4-9.
2. DeGrooth H: Patient Classification system Evaluation. Part 1.
Essential System Elements.  Journal of Nursing Administration 1989,
19(6):30-35.
3. Katz S, Ford AB, Moskowitz RW, Jacson BA, Jaffe MW: Studies of
illness in the aged. The index of ADL: a standardized meas-
ure of biological and psychosocial function.  Volume 185. Issue
12 JAMA: Journal of the American Medical Association; 1963:94-99. 
4. Morris JN, Hawes C, Fries BE: Designing the national resident
assessment instrument for nursing homes.  Gerontologist
20:293-307.
5. Athlin E, Engström B, Axelsson K, Sandman PO: Vårdtyn-
gdsmätning jämförelse och prövning av instrument för
patientklassificering.  Vård i Norden 1992, 12(3/4):40-44. (in Swed-
ish)
6. Kelleher C: Validated indexes: key to nursing acuity standard-
ization.  Nursing Economics 1992, 10(1):31-37.
Actual time input Figure 1
Actual time input. Actual time input of the nursing staff in 
direct care shown in relation to the percentages of recipients 
adjudged to be receiving optimal, below and above optimal 
care in terms of time input.
Table 4: Measured care points.
M o n t h 123456
Recipients Points Points Points Points Points Points
1 666666
2 1 31 31 31 31 31 8
3 2 12 12 12 12 12 1
4 888888
5 999999
6 1 51 51 51 51 51 5
7 7 7 7 12 12 12
8 1 71 71 71 71 71 7
9 5 5 5 13 13 13
1 0 4444 4 5 *
Measured points in needed care during six months in a unit (n = 10). 
Points are given for each recipients in each month.
* The recipient has gone "ad mortum"Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Geriatrics 2006, 6:14 http://www.biomedcentral.com/1471-2318/6/14
Page 6 of 6
(page number not for citation purposes)
7. Levenstam A-K, Bergbom Engberg I: The Zebra system – a new
patient classification system.  Journal of Nursing Management
1997, 1:229-237.
8. Levenstam A-K, Bergbom Engberg I: How to translate nursing
care into costs and staffing requirements: part two in the
Zebra system.  Journal of Nursing Management 1997, 5:105-114.
9. Fagerström L: The patient's caring needs. To understand and
measure the unmeasurable.  Dissertation Åbo Akademi, Univer-
sity, Åbo; 2000. 
10. Thorsell K: The Instrument (TiC): A manual for measuring care need in
community health care Omsorgsförvaltningen Hässleholms kommun;
2000.  (In Swedish)
11. Thorsell K: I 4Q- TiC. Malmö: Örestads Vårdinformationssys-
tem AB.  2000.
12. Altman DEG: Practical Statistics for Medical Research London: Chapman
& Hall/CRC; 1991. 
13. Steiner D, Norman G: Health Measurement Scales – a practical guide to
their development and use (2nd edition) Oxford University Press; 1995. 
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2318/6/14/prepub